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1 1 

oT, 

±K»IMH5-xi (t) , xm (t) MtfrtoH^Jf-^X! (f 
, r) , Xm (f, r) fcSESIU 

«WIIW«^ h/VX (f , r) = [Xi (f , r) Xm (f , r) ] T M 

mki CTtNifoo^7^^C i (f) (i = 1, .... N) fc^^W^U 
±ffi#*7**Ci (f) OftS^fA'ai (f) 

NfliO±EftfE^^ f^a i (f) O^OIiJ^O^ft^^ 0^ MWC 

(f, r) *#tHU 

Y (f, r) =W (f, r) X (f, z) <Dm*KX*). &mm-%"<* h frY (f, z 
) = [Yi (f , r) , .... Yn (f , r) ] T OTU 

&mm*Yi (f, r) , .... Yn (f, r) t«FB«*<D7'-^ y i (t) , .... 
y n (t) 

2 1 

i fBtto«^«*tt-e* o t., 

min (M, N) 1iO±fSftfc^ b a i (f) fcSHRU 

±E«R?iifcm i n (M, N) fl©ft$^h^ai (f) fcmax (N-M, 0) 
mmo^* >n> bint LfcffM A* (f, r) *&jfiU 

A* (f, r)OA-7'^n -XSJWRjJMt^J «:±aafl'«ff ?!IW ( f , r 

[ft*«3] 

If 1 SB*<0«4jMMi:frifc"?2fe o "C, 

N>MT?***#. Ift^MrCfcC, Mi0O±|B'ft^^ f;Va i (f) *»#U 
StHMWilfcMfl^ft*-** MVa i (f) fcN-MflOO^fJl't^fcU^ 
A' (f, r) *^JSU ^Rtf^A* (f, r) 
, B#P^^O±Ifi^^jW (f , r) tUitHU 

N^MT?***^, -bE^^^Ci (f ) ©Nfl^ft*"** b^a i (f)*fcfc 

^jjf^ij^A-T-^vn - xanMfr^j *• , vfrjpmvjivzfrmtnw a, r ) t l t 

If l K«o**fl-«tfrtfe-c*o t\ 



sign(X j (f,T)) = 
X(f ,t) < 



Xj(f,T)/|Xj(f,T)| (|Xj(f,r)|*0) 
0 (|Xj(f,T)|=0) 



X(f,r)/sign(Xj(f,T)) aXj(f,r)M0) 
X(f,r) GXj(f,r)|=0) 



zbzmkb-tzm^frmx&o 
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[it 3^31 5 ] 

warn 4 laiftoft^tt^ttT?* o-c. 

Mfc2] 



, JX(f,T)/||X(f,T)|! (||X(f,T)|U0) 

X(t ' T) ^\X(f,T) (IIX(f,r)||=0) 

(fcfcu ||x(f,t)lh±x(f,T)©y^A) 



6 ] 

±lBjE5Sft$*tfe2oo«tlMi^^ b;wx (f, r) nwa-9-'f 

7 ] 

±^jE^b$^2oom«!i#^^ b;vx (f, r) K^Ho^^A^mfliRK^L 

»^2fB«^«-t^Sl^f*-eaboT, 
±|Bmi n (M, N) HOftfE^* b;Va i (f) 
ijm.^? b * e *±IBJR«!HB-^* b ( f , r ) "C^DW'flSLfe^ 
a, ( U ) (f)/la, (») (f) II t±IB^^^ h^/e©rtS«f*S* 
b;Va„ (u) (f) ^ML, STO^t?)^^ h;Va, ( 
U ) (u=l, .... k) KXoXm.hfi^^^m^i-^fMQ= [a, (i) (f) 

a « ( k ) (f ) 3 *R£U P = Q (Q H Q) ~ 1 Q H ^ItiSU e=X (f 

, T ) -P-X (f, r) O^IM§*fc«fcoTJtiB5$M'<*' b;Ve £M$r1-&. #k3£m 
in (M, N) mH<9jIi-^ tKX flfrfcih,*. 

[»*319] 

±|Ba^$ttS-ft*^^ b;Va i (f) tt, 

mmmmMK, ±m&#mm*3rY i a, o , y n (f, r) fc±E4Ht#a» 

fc o#lfctf*#jg«fc» f fcfcv^TRI— fcfc* J; ^ t^i Wftf 

[»«ai o] 

±famiso#^xi (t) , .... x M (t) jsttftf rfc®i$&?ij7*-*xi (f 

, r) , .... Xm (f, r) ^itSljfctl^M^ 
tliflHI-f-^ b;VX (f , r) = [Xi (f , r) Xm (f , r) ] T Sr. J§ 

ri:Ni®f^^7^^Ci (f) v^i&k. 
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±fB#*?**Ci (f ) ottm*? Mva i (f) *#m-*-&ft£^* ^tUMBfc 
(f, r) «r#ffi-r*^«i^^«fc. 

Y (f , r ) =W (f , r) X (f , r) <B*#fcJ:lK (f , r 

) = cyi (f, r) yn (f, r) ] T znm-f&frmm^fk&ut^ 

fr&m^Yi (f, r) , .... yn (f, r) *\%mm*$wr-?y i (t) , .... 
y n (t) r^^&mmmmut^ 

A, 

[if 1 2 ] 
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if^SI, «"9-*«^n^9A3tOTE««fe# 

[0 0 0 1] 
[0 0 0 2] 

[^7-f >K«*fl>1*] 

Mi@o-b>-9-cnaij^tt7ti:-r-s.o MT-e(i> >^ s ^oaatK j g 

lltsk (t) i (t) ^<D4 wc/i/*fS«Fh j 

k (p) J: 
[ft 3] 

x j (t)=if;iijk(p) s k( t -p) -<d 

k p=0 

[0 0 0 3] 

— ftfl&ft-f >/^^J6»h j k (p) l±, »^&«PMjga«Ic^^»«:3lv»jcS«FS:^ 
*>, #IB!i:#fc**LTv*< 0 ^9>f> ftf^ Iff Si (t) , s 

n (t) W >/N°;i/^JS^h i i (p) , — , hi n (p) , hM i (p) , h 
m n (p) gtSMf-^xi (t) , xm (t) <Dfrfrb, m*<DWM^r* 

Wto'LiZfrim^y i (t) , ••, y N (t) i:C*So fctffU zi«f s 

k **afe«^-e*»tfttf s k %<oi>(o*j&*)\&irz.}i\t-m~\±m^iz*>> m.m&}*M 

[ft 4] 

y i (t)=£h ji (p)s i (t-^-p) -(2) 

D=0 ^ 



[0 0 0 4] 

fctt, #<oratc^v^r«-^oll^0X{i0^ifi<, 

[0 0 0 5] 

[ffl&ftfltt] 

JS«ft«*K*v»-c«-tt^iftf^*ffd»^ j tcilifx j (t) fcLj&O 

tBSE#2 004-3093035 
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[ft5] 

Xj(f,T)= Exj(r + P)g(p)e-J 2 ^ -(3) 
p=-L/2 

**i«)So iitf tiJiMc-e**) f = 0, fs/L, •-, f s (L-i) /Ltw&ft 
$tLTv>* (f s o rlii*M-c**o Skfcg (p) fij& 

[t6] 

g(p) = I(l + cos^) 

&if<?)g (0) t:A7-^^^0«^l/^;tt\ Xj (f, r) f±B#£lJt = 
r j (t) ©«*«frtt**iW-* o Xj (f, r) (±L^>y 

[0 0 0 6] 

3 *t3* 2ogfi. 5£ (1) •C^$*t&«FlBHI**C©**a*«#^ 

[&7] 

Xj(f,r)=|;H jk (f)S k (f,r) -(4) 
k=l 

b&mfe&^<n^m%&fr&i&mM-e% zfrb-e&Zo Hj k (f) »i«HI-5-s 

kH*'/txi 4"C©JB*»e«p-C*l), Sk (f, r) it& (3) fcEHfcfczftfcfl&o 

titfsk (t) KMftmfmy-V3-$zmznLtzb<Dx~$>2> 0 ^ (4) s-fi^jfc^ 

[ffe8] 

X(f,r)= ih k (f)S k (f,T) = H(f)S(f,r) -(5) 
k=l 

b*Z>o ^C-C, X (f, r) = [Xi (f, r) , Xm (f, r) ] T HW&MiB^ 

s<9 S (f , r) = [Si (f , r) , Sn (f , r) ] T tt»«#^^ h * 

, hk (f ) = [Hi k (f ) , hm k (f ) ] T itmm-% kKm-tz ? \>a> 

, H (f) = [hi (f) , -, h N (f) ] ItttlbZt btbtzM&ftm'C$,Z> 0 &J3 
, [*] T it [*] o«g*ff?!I*^i-o 
[0 0 0 7] 

ttz, m.^^m^^fift^-^^n^m^ommMM^<o^m\z\t, 

£-#f(I CA: Independent Component Analysis) $rffiv*<g> <£>^-HS:&-Tr&.2>o I CA"Cf± 
Wflf^f^x (f, r) (Dfrfrb, NfrMyiJ^^Stff^JW (f) SlF^Iff^^ 
h;fy (f, r ) =W (f) x (f , r) IrlffltSo tfCfl-Kfr?!lW (f) li> 
m-%r«?Y*y (f , r) = [Yi ( f , r )...., Y n ( f , r ) ] T 0#S*Yi 
, Yn 7&*5>m;:3£;&k&& i i &-#tn$*L£ 0 -f-o^feOT^^UXAli, gMfif 

2004-3093035 
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^•©BbF-Hfr (M^N) T'££&#T^5^b£;h/rv>£rt:a6. M^NO^tlitaCi 
-b>"9-<aib^-|-£- (M<N) T?***fliT?tt^r«HC«*»4v> 0 
[0 0 0 8] 

ftfttP5i:«*S:(>oYi (f, r) «fc 9 fcfl-JfctrflJWOtT' *&V i mz.XMft:~tZ> 

o iOHJ|EOtt*ttOWjHi4. ^-Uf-ygy (permutation) Oftg® fcHftftl. 

ffiMlf^-e^'So £Of|$&{± x frffifo&}<D2*-T • ^>n-X (Moore-Penrose) 
i£tr?0W + (M = NO^{i$tfr?!]W- 1 C — §fe) <D&mfrb&bfiZ 0 2o|<7)Mli 

, 1 y i (f, r) 1 <ommmx<Dimxibz> a ^-lt, 

c> 3&*»€>*h&» Atr?!l ©fx £A*l#Ix-£^- ^ ix--> a ^tr^JP (f) **JSifeSfcrt 
w (f ) -p (f ) w (f ) ttrjowsotEttttjiijiit*. 
[0 0 0 9] 

Yi (f, r)=Hj i (f ) S i (f , r) -(6) 
Jfc#*l$IB!«J*fc;05LfclRfc5*; (2) *iEL<*ffi-r«7ti6-C*-6o ±5*; (6) frttfe-f 

w ■ *- [W + ] j ■ w i —(7) 
[0 0 10] 

£l±O^JH*jgT^*«^Y(f, r)=W(f)X(f, r)**#ffi**U #S«t»T?» 
yi(t)£#& 0 

I^M^Ir^fcSfc 1 ] A. Hyvarinen and J. Karhunen and E. Oja, "Independent Compon 
ent Analysis," John Wiley & Sons, 2001, ISBN 0-471-40540 

teMSHfcfclR 2 ] H. Sawada, R. Mukai, S. Araki and S. Makino, "A Robust and P 
recise Method for Solving the Permutation Problem of Frequency-Domain Blind 
Source Separation", in Proc. the 4th International Symposium on Independent 
Component Analysis and Blind Signal Separation (ICA 2003), 2003, pp. 505-510 

[0011] 

%&UK&\,>xi>®^frm*ftTzt^m%mz*m£?zztiBMb'rzo 

[0 0 12] 

±e»H*#ife-*-*fc*>fc, if, ftflMt*xi (t) , .... x M (t 
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) (MM: SifeJkf rfco«F*yaf , -^Xi (f, r) Xm (f 

, r) o *LT, *<0«iJH9-^<* b/UX (f, r) = [Xi (f, r) , .. 

., Xm (f, r) ] T Mtf-tNi (Nlifta^ft) fo^9X^Ci ( 

f) ( i = i, n) ic*?**'; >^u nhtitznme>9 7x*c * (f) oft 

■^^>jvai (f) £Jfffi-f£o ^-*-C**U*, jfefca.-te^oSfc 

(N>M) <DtkViX-i>, N1®<7>* 9** C i (f) Zti 
&N*Oft*^h*ai (f) *Jtffl-t-4ii:f>T?rfi6T?**o' 
[0 0 13] 

f©t, N«tf>_hfEft^* b;Va i (f) Off «>0*Ja±«>3t*ft*' , <* b;vfc_0^ 
* b /UrtttfeL^MfTNyyofTjljOA-T • ^.ym-X (Moore-Penrose) llfMBl&fr?!! 
(A' + (f) : N-M^MMNiflMrflA" 1 (f) fc— Sc) NffM^JOfrlltfi^iJ 
W (f, t) *JftH"t*o ££T*£j££ti£^CTJW (f, r) Mu 

W+fr (N >M) -Csbaii^ttWM^O^Jfcfti?, ^>tO» ! t^ (NsiM) 

fU, Y (f, r) =W (f, r) X (f, r) ^*lCiO> fr^NT^* b ^ Y 
(f , r) = [Yi (f, r),..., Yn (f, r)] T **ffiU fl*Mt*Y i (f 

, r) Yn (f, r) tHFW©f-^yi (t) y N (t) K^ir 

10 0 14] 

iC-C. mm^V>X'*-x&>'* fcfcx#^w&N^*>^tf>2&M.i: «3 *>#v> ( 
N>M) i^ot^ «tfcl*IWr rtnatttf. mffl^fcfl^fcRtt'J-'ttfcfcate 
^iiW&MMlS&T^ifcaTOte^v^o *<Dtztb, MUmmr ZtK&titf, ±&<D£ 
TtZ&J&ZtLizfrmfTWW (f) Cio"C, £ *L£ MIS JilTO«^£ fritl" fctinTfg 
t^So Lt, N>MT*a»£\ frStfi^JW (f) ti^K^t^SO^^, flEtfe 

[0 0 15] 

[nig 4. gfair & tzuxDm&oj&m] 

[0 0 16] 

B 1 Mu *»*C*»t* ^9 f K«-fr4MJttStt 1 «t^tfc^n y^W^o 
H 1 KM^-f & J: ? c, z.toton-f? y YfettWtflL 1 M, JHftlMWfcJEJfcff 1 1 > 

m&n nmfcw 12, A'-uf->3> Msff&ftis 13, * * - u > ^naj&fiifcBB 1 4 
„ ^ * v 1 5 > ?ya&tt 1 6 „ fr?ii£jfc« 1 7 , frm^yy^^SB 1 8 , frmm-%$ij&® 1 

9, «FW««SEIfelK2 0 3t« f lW»«2 lttUv>* 0 i^^Ojl^JiSlSB 1 

2 M, * 7* * U y VU 1 2 a „ ttm^? b frftMM 1 2 b &t^* b 12c* 

[0 0 17] 

H2 M> #»lSK:*tt*#^MMfe1t l «»l©A#*RWt*fc*07n-f-^ - b 
X&Z>o J^T> 118X1^18 2 tfflv^T, «-^frSt^S10^a*m^Lrv^< 0 m 

tzm&fcwxmmir&o 
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M«0"fe>"9-C«8BI$fL^:||«J'B-^x i (t) , xm (t) ( t ttB#W) 14, ft 

«E«kffl«3EJI«S 1 ll-A;fr£ti& (Hi) o S»SklS*SE*» l 1 «\ c *l <b OHM^- 
xi (t) , .... xm (t) S«FlWttffe7-UiS5UMP^J:»), M*f CTfcOtt 

^Jt*-^Xi (f, r) Xm (f. r) ( r ii*tfcl$lfll) UtV 

1) o JB&ftf rfc©W3RWf-^Xi (f. r) Xm (f, r) tt, 

*T?iJ*i5£«& 12tf)^5^^r/^12a, BI3ER«& 1 6 RO r «*«*&J*« 1 9 b 
*U 9*7 7.9V >?&1 2 £ft^4oT#j&£;ft£«»fi^* MVX (f, r 

) = [Xi (f, r) Xm (f, r)] T t, Aftlfcf rtNIfO^?^ 

Ci (f) (i = 1. .... N) yr-f& Ufy^S 2) 0 &?7*?C 

i ( f ) 14, ftiE^* h frtmU 1 2 b \zmbtl, ftgL'** Y n>ftg.U 1 2 b (i> 
X9d {i) <Dft^>? Y)Vz\ (f ) £gai-f& Uf-^S 3) o YA< 
a i ( f ) t±> s<9 Y )Vm&U 1 2 c ca&*U h )\<WL&U 1 2 c f4, h 
jv ai (f) *5?!)fc-r*«l5feS^^A (f) = [ai (f) , a N (f)] 

$l (xf77's4) , ^t^*jfe»-&tr9flA (f) ymmmvtn 

1 3 

[0 0 18] 

5 *x-'> a >HQS«ftff 1 3 14. ^fej&^ff^lJ A ( f ) <*>?!l TV*- 5 

Yi (f, r) , Yn (f, r) £ 7 4 - Y*<9 * LtffiV^ 1 1 UtTC* «) . 

$--y v^HHfcfllftLfclfe (Xx-^yS6) , £ ^m^l^CTJ A (f) £fflv>T, fi- 
St?T?!]£j£«& 1 8 ^Slfi^JW (f, r) Ur^S7) o fejS^tL*:^* 

tf^jw (f , r) #mm*8iWtMi s^mbfi, 1 914. y (f , r 

) =W (f , r) X (f , r) <D&nK£ «K frm&t^r-** YfrY (f , r) = [Yi ( 

f , r) , y n (f , r) ] T £#m-t-£ Uf^s8) o xmztitifrnm* 

Yi (f, r) Yn (f, r) it, iX-va >M«»*fe«&l 3 C7-f - 

K><?***L44lL l$ro«**£tfe«2 0fcfc»<b*L&o l*W*J**iW»2 0i±H 

frmm^Yi (f, r) . Yn (f, r) rfc«El7-'Jx» 

t)mmmm<DT-? y i (t) , y N (t) KSEtfeb Uf?yS9) , i$ 

RWTO^myi (t) WbtL&o 
[0 0 19] 

[»-MrW*l3fe« l 2 -coftl<o#I] 

©HSfiflSfl-Xi (f, r) Xm (f, r) £*tfe*«««*^^ 

b;VX (f , r) = [Xi (f , r) , .... Xm (f , r) ] T Y^Wt^o 
-etT, 2 af4. * U >^fcJ:oT«#»fc^Lv>8clSHHO* 

7^^Ci (f) i4lt4 Uf77'S2). 
[0 0 2 0] 

£t-e*?**fcti, h^x (f, r) *5 , BifitBt^ r <o*^- 

Ti zm^xci (f) = ix (f, r) ireTii tmm-rzo ztz, 
r<DBmi±, mzm^m^w&^b ? * (mmm^? yw 

(f, t) ) *mZ?7A*KfrM1r2>Zb-?$>&o #f>tL^,NlB0^7^^Ci 

(f) Cn (f) J4. &1*L*>. (Ci (f) nCj (f) tf s £*^, 

i #= j ) T-£>&!&^{4&<, Sfc*?**fcJR3fcv>5* 
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[&9] 

x(f.t)«LCo c i 

ftS^* >;Htgai 2 bli, #*9**C i (f) HJRi-4-9-^-/>WX (f, 
r) W^ffi 
[ffcl 0] 

a i (f) = Zx(f,x) X ( f ,r)/|C i (f)| 

^7^^Ci (f) ICJS-rs^^^X (f, r) fcMfcitHfcU *«ttSr*«>-C 
dtl^f^^* h^a i (f) fcUUV'o 
[0 0 2 11 

Y 1 2 c -CN-jSOft^* h ;v a i ( f ) £ 1 1 iR-frfr?!) 

H (f) = [hi (f ) h N (f) ] <&«S£fr^J-?***£«'&*T?!IA (f) = 

[ai (f) a N (f) ] *!£&LXmil-t2> Uf'^S4) 0 *5e« 

<£irJiJA (f) f±> h>i/<D0j£fcM+*tf*1£('<-5*^-S'a:'<&te*14)^ 

^h;Wai (f) tit. hn <i> (f) K&1&<OWikWL*&mz*><Ot LXmfeZKZo 

[0 0 2 2] 

9**y 2 a-eOM^I] 

K\Z>7<77.9 y 2 aO«fca«:$e>^»«BKBi^-r*o 

CiW^JO^ 7** y 1 2 a ti\ 9 t 5*9 x ) y y*M%) I^>i 3 

*>t.rac«-^j»*«5tR»T?*a"9-^^ b^x (f, r) ) 

*#$>fcti\ iOio^yx^'J^^l 2 ali> 

mi 1] 



sign(X j (f,T)) = 



X j (f,r)/|X j (f,r)| 0Xj(f,T)kO) 
0 (|Xj(f,r)|=0) 



(8) 



rX(f,r)/sign(Xj(f,r)) (| Xj(f ,t) f 0) 
X(f ' T)< -{x(f,r) (1X^)1=0) "* W 

[0 0 2 3] 
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[ffcl 2] 



X(f ,t) <e- 



X(f,T)/||X(f,T)|| (||X(f,T)|kO) 

X(f,r) (l|X(f,r)||=0) 



-do) 



T'^$tL^>L 2 y;VA II X (f, r) ll=L 2 (X (f, r) ) £fflV>& 0 

tfz^ >7<D-ftmt LTfi, iilf, mm#3? 7 V >?*?\l - me a n 

"^-VftgU" , ff«3 5^zi^-V3 >X, ISBN 4-9 1585 1- 
2 4-9, m I 0*J ^#fiSo ) o v»-f*L©*9X* V 2o«t>^ 

)VX (f, r) tX' (f , r) tf>3£HI^5£«£*U -etLlC^oT^>'7 P ^P^<7)i5$^Jj 

i> (d-t?$>2>o 



1 2 a(i, j£mit^ittz2^><Dmmm^^ >^X (f, r) ^?>=HM >!»£jIg8iR 

lt^v^-c^ u y-rzftio 2o^)t>^x (f, r) tx' (f, 

1-X H (f , r) -X' (f , r)/(|X(f, r) II • II X' (f , r) II ) — 
(12) 



±&05*; (9) t&. do) ^ioT^^^v^jEm^fb^tt^^ 

>^SM2at±, ZE^b^tt^2o<D|liim-t^^ (X (f, r) -X' (f 

, r) ) OL2^;VA||X (f, r) -X' (f, r) II = L 2 (X (f, r) ~X' ( 
f , r) ) O^kCi^Lk yjl/A, ivMiat'f (^ (12) ) 

J0L±.©*M^** <t t9 > ^5^?Ci <7>ft^<* b ;v a i ( f ) fim&^r V ;Vhk ( f 



?7*?Ci ict±, juntas k ^^^ssK-cffeoM^fiotcisv^ ? &mhi 

^7 b;VX (f , r) ^ife^tLTV^, i^iSlfi. HtriE^ (5) K£3V>T, 
X (f, r) = h k (f) Sk (f. r) -(13) 

f Lti^i#i:S (9) VlEMAUz. X 19 

X— X/s ign (Xj) =hkSk/sign (HjkSk) = sign* (Hj k 
) I Sk I hk -(14) 

bft&o sign (Hi k Sk) = s ign (H jk ) sign (Sk) 

, l/sign(Hjk)=sign* (Hjk) ( • * tt«*afe*>#8:* t **tfO , 
&tfSk / sign (Sk) = I Sk I ftSMKItfflv^o * fc, £*ife©|B*fc*5V>-C 
f, r {S#EI&LT^)-5> 0 
[0 0 2 7] 

Ztz, * (10) OjEjftftfcaS; (13) KJ: «5, 




[0 0 2 4] 



[0 0 2 5] 



[0 0 2 6] 
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X-X/ || X II = s i g n * (Hi k) I S k I h k / ( I S k I • II h k II ) = s i 
gn* (Hj k ) hk (f) /II hk II -(15) 

II s i g n* (Hj k ) I Sk I hk II = I S k I • II h k 14 

a; (l 4) Ci^ * (9) icio-rjE^b^^lSiffl^^^ (f , 
r) 14. l^hk (f)£sign* (Hj k (f ) ) ttLfc'** > /KBififcJb 

CltUWWo LT> £«iLLtf>^ifc:#*JtWi* I Sk (f , 

r) I KXZo tit, * (1 5) KJHK £ (1 0) KJ:oTjE»ftS 
b;vx ( f , r ) 14, ttf^Weo lfisign* (H j k ( f ) ) h k ( f ) / II h k 
(f) iKtiaii* 1 *)^. Z.tlhi±, iES^$tL/:iWlf^^ h^X (f, t) 
OfJ^t LtftilLt^^ b^a, (f) *£3<Z>tt*tt*-£tfi!'&^* MHi 
k (f) ©J6jfei:4:o-CV»4£fc*^U-CV»*o 
[0 0 2 8] 

[>■?- 5 =u7—V a >|SJ«#8y8B 1 3 X-<D®M<DWffl] ■ 

VMffl*ft«S 1 3 Tii> #ffljfeSfe f ■CJtffi*^fc*3e«'frff5!I A ( f 
) <DM<V&^*-*?t^^ PilWilsk (t) KHi-Sft*** h^a •, (f) W-ti 

r ) y n (f, r) t&m^mtcottfctf&mwL&i I'&^rm-ttc&xviz 

[0 0 2 9] 

-C14 N 53-8tfr?>JW£ I C ACi 19**T S *OA-7 • ^^n-X (Moore-Penrose) M 

% CLOA-T • ^n-Xl!«{R$iMT?!lW + (4, ?&^fiW3t5eA ( f ) i<^&-£&o * 

CA*ffiv^i:lii4>), m^I^-tr^JA (f) *<Oi> 

[ifcl 3] 

27cfc-MUj-dj.il 

fc, d j {4-b>-9- j ©tfcttfcjjrf'**' Y)VX-&% 0 f $)xJ4\ i td itp 

MB1) s &m®.mi £i3V*-C|WJ-ifc& J: o Kmfem&ftWA (f) <A?iJ<7>3fcO f #x. : MTV> 

[0 0 3 0] 

2ogco«mf4. =B6*OICA*fflv^^fti:ra*, I Yi (f 

, r) I oiIi&»:lwc©ffiH-c*4o -f &=b*>> f Uf 2 fcfcv* 
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9/ 



mi 4] 



corCvf^vf 2 ) 



<vP(t)-vf 2 (*)>r 



■ • '(17) 



(tctci^ vf^HYiCf^HYjCf.T)!)^ (•> r f4BtMrtcBii-* r.j <owmm 



, Yn (f, r) *7-f- KAy^i-^>e:fc-c#ibtt*o 

[0 0 3 1] 

^~ Ut->3> MAftlftft 13H «5fe«<frfr?y A ( f ) fcgttJDto - V > 
^WAWftffil 4(4, #5!lo^:i$©tt*l4*llr5EoS: (6) i:foti^t^/;i6t:, 
S-f«36«*ffWA (f) <D%m (ftS^h*) ai (f) fcttU JE3MI: 

a i ( f ) - a i ( f ) / a j i ( f ) 
fcfrd Uf'^S 6) o a j i l±, ft^* h ^ a i (f ) O j ?xB 

£ 0 t/c. j h^a i (f) rtKan©*i^uv^ nmo^ ( 

2) *jEu<*a-t«^i6. rat i KttLT tt-r^-c^Hftacf K^-crat j 

[0 0 3 2] 

if, *>^wiib&*-h9-&«^ (M^N) li, fflfi:»fif*4ltiS, 1"**?*, 

, a-«?rfli&j*« 1 83***- >j >^w«i»*» i 4 *&«5fe*frf?ai a ( f ) 

D, *r<DA-T ■ ^>n-XIIIWJA (f) + (M=NOJ»<£ttj»fTfl)A (f) " 
1 fc— St) ^^H^f^iJW (f) ttt4*t* Ut^S7) e ^§tL^^|ffifT^JW 
( f ) {4, 1 9 ttaifctu 1 9 {4. CO^KffyOW ( f ) 

fc, AttSMMKMl l*«imofc|!«ff^n*X (f) fcSrfflv^ Y (f) 

= W (f) X (f, r) tLt**fi*ft*Yi (f, r) , Yn (f, r) 



-t>*<&SOT-M3-fc## (m<n) w\ m^ti-a-^jA (f) tmsum-^^^ 

WVX (f , r) fcfc*tU Q-mm-ZY (f , r) tt-fcfcttSSi&fcv*,, 
[ii5] 

X(f,r) = A(f)Y(f,T) = S2 1 a i (f)Y i (f,r) -(18) 

*ffit:-tY (f , r) z-frh-ebZo mm^^^-^^n^^tizm 

mi 6] 

L 1 (Y(f,r)) = 2^ 1 |Y i (f,r)| -(19) 



) 



[0 0 3 3] 
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VOL. 87, No. 3, pp. 167, 2 0 0 4^3^) 0 Z<D£7 &ft/Mt« 

*«©fc»off?iw (f , r) ^setftD, a-i*ffyy&j«« i 
8»±, «fW r rfcfcfWHM-^* h;vx (f, r) fcfcfcjft'MTflA (f) tfrfcusratfi 

ftnfrWfinw (f. r) £#ffiL Uf^S7) , fri«t4*»19#, Y (f, 

r) =W (f , r) X (f , r) ttt^tfl-MYi (f , r) , .... Yn (f, 

r) *tttH-s Uf7^S8) o 

10 0 3 4] 

L^U Li (Y ( f , r ) ) ©*>Mfc***fcfT 9 0{ift#*^iv^ci6, 

^tta£&#ftfcffiv*T#«fr?!)w (f, r) e&&j£*fr$o £o#M£i±. sisiHi-i-^ v- 
;vx (f, r) (3&v*{i£*i$ireo$£M^ MVe) fc*fe#fo#aSv»iife»&frfllA 
(f) wyij Oft^* ai (f) fcJH3fcS^L-CV>#. -g-tLib^MliS^^tL^t 

[0 0 3 5] 

* -r > nmau 1 6 **, * - v > ^iw«#*» 1 4 * & m^M^n a ( f ) * 

JR»K StWMl 1 rt^»fl^* h/i'X (f, r) (^xy/S 
1 1) > *«SI«^^ h^X (f, r) TrlZJlB'ftL, SESfckfclfcttA 

L (7t77 , S 1 2) > £*Lfb<9l#$f(4^V 1 5 K*&*fl-f &o 

6 14, ^'H 5l*3<&£»k*#HBU k^M-CzbS^S^Sr^Wf-r 
S Uf-;7S13) o iit, k^MT^^l^ 1 6 tt, 

q (k) = a r gma x i I a i ( f ) H • e I / II a i ( f ) II -(20) 

q (k) *»RU ^OlMf^^^'J 1 5 KmtllrZ (XT? 1 4) 0 - 
£"C, 5ft (2 0) <4. S$tf*IEJMbS*L*:?iJ | a i (f ) H • e I / II a i (f)llt^ 

v»ft$^b^ai (f) LTV»*, *%Sfc»^^ h^e^lft^ifi 

wft^^ bJVai (f) £M^1-&3fit4> ^Ol>)lLW^^ b;Ved*J:«9/h 
fcil&fl&KY (f, r) OLi < 5^t>t*l)o -f 

t^M.^? h;V75 ? /jN$v^^ **LK*tLTa!^$*Lrt:a i (f) K*tJSD"f*£; ( 
18) OYi (f, r) i/h^<4^iI#-e^o tLT, #Yi (f, r) **/hS< 
ft&ifctcJ: *), ^ (1 9) -Cj&fcStLaL i </ *Afc'J>S < fc&fcHMTC 

-2> o 

[0 0 3 6] 

a, (i) (f) , a, (k) (f) fcJ:oT3R&ft*tt#£IW*^tr?!lQ = [a 
, ( i ) (f ) , a, ( k ) (f ) ] £1£S£L Uf77S 1 5) , P=Q (Q H Q 
) " 1 Q H fcJtffi-*-* Ufy7S 1 6) o ffC> 6(4. 

e=X (f , r) -P • X (f , r) 
©i*#fcJ:oT»&^* b/Ue*JE*rr* Ur7^S17) 0 

P - X (f, r) \t, b;vx (f, r) t«*SIIQi:««tfc 

-tuttmmm*'** b;vx a, r)©n, iits-caK^^ft^^ 

a, (i) (f) , a,(k> (f ) ©IW^fcJ:oT*S3*L**«nNfc*o 
Oe=X (f, r)-P-X(f, t) (4. mv*? b^CtoTHSaii, A#KJtC(i 
»ca;v-y#kS-C-£l^£*i&?iJ (ft*"** b*) a, (i) KJ:oT*a$ii4» 
[0 0 3 7] 

<e©t, juufe, yaa^«i 6(4. ^rnkKum^rmtz^k 

tV, 1 3 \zM*> (XrVfS 1 8) 0 £^ b;Ve fctt, 

Kjl^Sfrfcft^* b;Va q ( i ) fcH&-r&Jft#L3Hr4frTv»fcv»fc«>. fEfc»R 
SftfcftS^* b F*»Oitft*HII I a i ( f ) H • e I / II a i ( f ) II ^f^ftS 
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5> : 11/ 



f Lt, Xf"^S 1 3T\ 6^k^Mi:«8lf-rS t (min (M, N) -f® 

<7)ft^^>^ai (f) *IKLfcCti:tiS) > 6{i^xy^S 1 4-1 

h^eliO fc&& 0 1 4~ 1 8<£>;v 

-7^Srt s !£T-f £ t> ^JS^SUl 6f±> ^^$-eS^L/cMffl^ft^^ MVa Q ( i 

fc^ofc^rS^-fi^JA (f) (ON-MliO'ft^^ >^ (^J^^>^) a, (f) £0 



kv^^h^ai' (f, r) *4ftt4 Uf^S 1 9) , ^J4«» 
17ll,*(2 1) <D^9 Yfra i ' (f , r) fc^fc-t-afi^iJA' (f , r) = [a 

!' (f, r ) an' (f. r)] (W«S^min (M, N) 

^h;v ai (f) fcmax (N-M, 0 ) m<0 0 ^9 Y * t t L±ftm A' (f, r 
) J ^^Ui-T^ Ur-^S2 0) o 0 C#ffi**LfctrWA' (f 

$ *Lfcfr?!l A ' ( f , r ) \±frtmWkJ&W 18i:S5> *U #mr?ll& 
ranii, ^<7)A-7 • ^>n-Xl«TOJA (f, r) + t^Sltr^JW (f, r 
) J:Lt4jSt4 Uf^S7) o -*U±, Nffl<Z>ft^* HVa i (f) 0^0 01® 



b;VX (f. r) tZm^, Y ( f , r) =W (f ,' r) X (f , r) fc LT#»Hg^Jft 
frYl (f, r) , .... Yn (f, r) Uf'^S8) o fcfc, 

tw^jft$*Lfc^Jt«#*43»Yi (f, r) , .... Yn (f, r) 0-9*>N-M«<05* 
Mf0i:44„ -r&fc*,. l.4iWlr^WC7r^S 1 1-S 2 lOM 

TMi, Z.tLt-?MWLfcM®<nttm'<* HVa i (f) <0I«?, fr^JA* (f,r)0& 

A. fl-atfrBiw (f , r) m^y (f , r) *>#ak 

©f-^yi (t) , — , yn (t) ^<o$t$k<n$!M* \ 8tffeP#Wr rfcfcfi^o itU- 
[0 0 3 91 

04 ~ 9 9 *7*9 V yfffl 1 2 a-e^T^tL/cIE^k^^^^lTPb^^n ? 
£ G ittfeOWi, gMNSIHl 3 0 m s 1 o«VMi 2 oOf)» t 2 o©v>f 9X' 

WimLtzWi&<V2 7 7 3 H z fc*5»t*««Ht*'«* 1**X (f, r) O^^t^, 
&i3 x itL(b{±21@<7)-r^ Lfcflh?* 4 (f, t) fij§ 

<Dtz*b, |H4~9t?(i-?-0 4>fe7n^4^02^7C^K^I^t-C^7p:t/wo •ItL'b 
OHlco fimagj t±#«iB«-9-oA»a*^lx. fr e a lj »±*«k«*7f:"f-o 



l»17] 




arff) ie{q(D,..,q(M)} 
0 i^{q(l),-,q(M)} 



-(21) 



[0 0 3 8] 
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[0 0 4 0] 

®4li> lEftftLTViavMRM-S-*** l^X (f, r) ©■/oyh*C*«o viofllT- 

^*b;vai (f) fcov>^#&a:til«U4»fc*ifcv>o —2k S5(i> 5* (9) *c J: 15 jE 
fcftLfctWMrS"'** (f, r) ^n^t^S, ioflfli, WA^fe**^ 

£<B#fafc*>://i'#tfcfrS*i.'Cv**o cio^|ni5&sji5£i-^§^^^ h^a l (f) ic 
*ff&i-*o £*U±ft^? h;va i (f) £&5e1-& 3 x. If ffcfc & £o 
H6li, 3* (10) fci »>m&<bLfc«?W«-i§-'«$' hfl'X (f, r) ^n^-efti, 

b ^^Jfe"*"******* h a i ( f ) fc*tlS-*-*o 
[0 0 4 1] 

2 WiB©»^fc4^s:E&fl;0>:j!jb**BI 7-9 ^ttc-To 
BI7(i, jEfMbLTV»ftv>«WB#^^ MVX (f, r) O^nyHJii, 

(9) CJ:l)jEaftLfc«Wiflr-»^^ M>X (f, r) C^'yK^o ioffilo 
Hj^^e> 2oo^iSjn^>-/;v**t!i:^LTv>So f U, ctL^iW^i^-r^i 
ft^M;Vai (f) , a 2 (f ) fc**J£-t-* 0 EI9t± f iS: (1 o) izx *)]Em\:Ltz 
WLfflfi^? (f, r) O'T'ny h-C&£ 0 JK/ftC*»fe«*t^:1i3rt2 

^ ^ h £ ^ f^ai (f) , aa ( f S «, 

[0 0 4 2] 

KtJfcL;fcJ:-5^ N>M^^O^H^JW (f, r) o£jfcfc*sv*T*/Mfc*maHw 

(f) , .... a N (f ) ifr&Mffl Safi^^N Cm JfcflffcLi </ 

;VA (l 9) ) *ffi/Mb-r4jSft'fr***ottJ:^ fc-f*U4\ n Cm fl8«>JB.Cov>-CO 

[0 0 4 3] 

HI 0 {4. J: } 4i»t^/:fe©7n-f ^r- ]>-e&& 0 

> ^ran#8aw i 4 * e»*se»#fir^i a ( f ) *%ir$L o , 1 1 *» 

mm^fv^x (f, r) Ur^s3i) . jan"** b^e *«amg-3" 

^h^X (f, r) -C30»HbU «tkKl fcttAi"* Uf^S3 2) o -e-LT. 
WSJ16^ k^min (M, N) ^***g***0»rL (^r^S3 3) „ 
m i n (M, N) -CfctUf . la, (.) ( f ) H • e I / II a q ( » ) ( f ) II ( a H 
li a ©*tWJ) 4r**tcta^ia, («) (f) £SiRL (^f^S3 4) , 3 
^<^Oi-^T^^J a Q (u) (u = 1 , k) K £^>xmbti&Ufr&ffl*7F~$-ftFl 
Q= [a, ( i > (f ) , a, (k) (f ) ] *1£5eL Uf-yfS 3 5) . P = Q 
(Q H Q) " 1 Q H SrgffiL Uf-^S3 6) > X (f, r) -P • X (f , r) 

fciktU Ufy zfS 3 8) , ^f?^S 3 3 fc^&o i-&*>*>. *7-y/S33~ 
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3 8 0«LItmi n (M, N) ®m*)&i-o fcfc, m i n (M, N) fctt, MRlTNOflr 
*L^$V^O***flcL, max (N-M, 0) fcli, N-MMOOMtl^lV^ 

[0 0 4 4] 

^©t, ?MHRffil6tt* £*iiT»lLfcmi n (M, N) iOft^h^aq ( 



fcv^W^ MVa i ' (f. r) ££j£L UfyyS 3 9) , 3 3-3 8 

■eS^jtfcmin (M, N) li<Z>ft^* Y a i (f) fc, max (N-M, 0) IE 

00^^ MVfcfc^JfcLfcfi^JA' (f , r) = [a i ' (f, r) an' (f 

r) ] i^Jft-r* Uf^S4 0) o Z<D£i K*kJ& £ iffcffM A ' (f, r) {±55- 

yijA (f, r) + (M=N<7)^{±5£fi 1 ^JW- 1 fc— SO *#«fr?iJW (f , r) ttt 
4St4 Uf?^S4 1) o £iiliNiO±Bft* / <^>^a« (f) C9*<^ 

MMMlT^J-e^^NlfM^JO^^JW (f, t) izmm-f&o 
[0 0 4 5] 

d W&SP^ * EJfe L tf: 7n ^ v A t± . 3 > tf * - ^ "Ctt*flSl v "Til * SBftHtfr ^ bB» 

ig^C-r-"/**^ ff^^fcfC^ DVD (Digital Versatile Disc) . DVD-R A 
M (Random Access Memory) . CD-ROM (Compact Disc Read Only Memory) ^ CD 
-R (Recordable) /RW (Rewritable) #»*rtB»«M*fc L<"t\ MO (Magneto- 

Optical disc) m*. *f^*ViUEEP-ROM (Electronically Erasable an 
d Programmable-Read Only Memory) ^=S:fflV>^ iWtU. 



£?>7n^9A(^iI&> -eco7n^9A=S:iaaUfcD VD, CD-R 

M^ti^uyj&Kfevfz&mznft-tZZbi: iv> 0 ^--^3 >t?;x-* 
ioTj?k3lM5rliai"*. v>*)U>4ASP (Application Service Provider) M<^-*r~ 



[mi 8] 




ai (f) ie{q(l),...,q(min(M,N))} 
0 i*{q(l),...,q(min(M,N))} 



[0 0 4 6] 
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b - _ ^ c ^ ^ nc^ofB^T* & v^s 3 > tf A _ <^$n,ig & teK * 

[0 0 4 7] 

10 0 4 8] 
[0 0 4 9] 

[0 2] *f l?)f f ^fit^feltlii t ^ fc)i)(07n-f^ - ho 

[13 3] *y*t<DW^^fr%Wi'k (m<n) K&if&frmftn£.j&®m*nwirz 

[EI4] l^O^OIE^kLTV^v^iSiiim^^ h;vX (f, r) 

°[05] 1*»«>*#£*5V>T\ 5£ (9) ipiEm'fbL^mSiJM-i-^^ b^X (f 
, r) <^^n 7 ho 

[06] lWMCis^t, 5* (10) KJ:$iE»ftL;fc«B«*'<* ( 
f , r) <D"fUy ho 

[0 7] 2^CO^OjEm^LTV^V>milO>fi^^^ h;VX (f, r) W/UyY 

°ms] 2tiS«»^C*v»-C, ^ (9) K±9:£»ftLfcttiffl«#^* h*X (f 
, r ) ©ynyh. 

[139] 2 v>T, * (10) fc«fc »)IE^bL^milO«'t^^ bA'X ( 

f , r) (O-fuy ho 

[010] 4r>'^^^#^W^^^LX+^-C*)^^ : S^^#^e»-f®ffl-e§^ 
*t«ttl«:^tl)fci6?)7n-fir - ho 

[0 0 5 0] 

i mttnmm. 
1 1 J3&&*(ttgifttt 

1 2 m^f»SESB 
12a * 9 * * V > 
12b 

12c h/H8frfr» 

13 /<-5af-'>3>IHIIjHfc» 

14 * - y > 7P3S^SB 

1 6 mm*M 

1 7 fr3F||£jfc«5 

1 8 frmftwkmu 

1 9 fl-HMg-fr&dWB 

2 0 R$|H|ffitt&&«|S 

ffiIE# 2004-3093035 




miE#2 004-3093035 



004-195867 



^-'j: 2/ 



[0 2] 



fS^J^r-^Cf. r) X M (f, v)lz&& 



S1 



«aiflMh**^x(f, r) = [X 1 (f. r) x M (f. r)] T 

£$^**c, (f ) ic^x^'J^y 



I 



S2 



#mfr$lJW(f.r)£jS& 



I 



Y(f.T)=W(f.T)X(f,r)3IS 



( m ) 



\^S7 
-S8 
S9 



@2 
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[HI 3] 
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Bbuj! 3 x ' l BeJ Z X 
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lO 



6buj! z x 
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